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SECOND   ANNUAL    REPORT   OF   THE   DIRECTOR  OF  THE 

SOLAR    PHYSICS    OBSERVATORY    TO    THE 

SOLAR    PHYSICS    COMMITTEE 

1914   APRIL    I  — 1915    MARCH    31 


Second  Annual  Report  of  the  Director  of  the  Solar  Physics  Observatory 


7  June  1915. 


The  Vicf.-Chancellor  begs  leave  to  publish  to  the  Senate  the  following  Report  which 
the  Solar  Physics  Committee  have  received  from  the  Director  of  the  Solar  Physics  Observatory : 

The  Report  here  presented  relates  to  the  year  1914  April  1  to  1915  March  31  and 
deals  with  work  which  has  been  carried  out  under  disadvantageous  conditions  arising  from 
the  war. 

The  Assistant  Director,  who  was  one  of  the  observers  taking  part  in  the  eclipse  expe- 
dition to  the  Crimea,  referred  to  in  a  later  paragraph,  was  recalled  ten  days  before  the 
eclipse  took  place  to  rejoin  the  Officers  Training  Corps  at  Cambridge ;  he  has  received  a  com- 
mission as  Captain  in  command  of  the  Signals  Company  of  the  20th  Division  of  the  new 
Expeditionary  Force,  and  has  been  in  training  at  Aldershot  and  Salisbury  Plain.  The  two 
Junior  Observers  have  been  drilling  with  the  Officers  Training  Corps,  but  have  been  able 
to  devote  half  time  to  duty  at  the  Observatory.  Much  of  the  work  of  completing  the 
installation  of  the  instruments  has  had  to  be  laid  aside  or  replaced  by  temporary  expedients 
on  account  of  the  occupation  of  instrument  makers  with   military  supplies. 

The  following  paragraphs  deal  with  the  various  branches  of  work  in  progress. 

A.     Stellar   ^ork. 

Lwestigations  of  Stellar  Spectra.  The  Cambridge  spectrograms  of  Nova  Geminorum  No.  2 
have  been  completely  measured  and  discussed  by  Mr  F.  J.  M.  Stratton.  Publication  of  the 
results  obtained  was  postponed,  as  fresh  material  filling  up  most  of  the  gaps  in  the  Cambridge 
series  was  kindly  offered  by  Dr  Schlesinger,  Director  of  the  Allegheny  Observatory.  The  few 
dates  left  imrepresented  in  the  Cambridge  and  Allegheny  serie.s  were  filled  by  spectrograms 
kindly  sent  for  study  by  Dr  Kustner,  Director  of  the  Bonn  Observatory.  The  measures  and 
most  of  the  reductions  of  this  fresh  material  have  been  made,  but  the  eclip.se  work  and  the 
war  have  combined  to  cause  a  further  postponement  in  publication. 

Considerable  progress  has  been  made  by  Mr  Baxandall  in  the  work  of  assigning  chemical 
origins  of  lines  in  stellar  spectra,  in  preparation  for  an  atlas  of  typical  stellar  spectra. 

A  paper  by  Mr  Baxandall  on  the  enhanced  lines  of  manganese  in  the  spectrum  of 
a.  Andromedse  was  communicated  to  the  Royal  Astronomical  Society  (M.N.,  vol.  Ixxiv.  250). 
This  star  and  fi  Leporis  (mag.  3-5)  seem  to  be  the  only  recorded  instances  of  this  peculiarity. 

The  green  region  of  the  spectra  of  several  of  the  brighter  stars  (a  Cygni,  a  Canis  Minoris, 
a  Persei,  a  Canis  Majoris)  has  been  studied  by  Mr  Baxandall  in  photographs  obtained  by 
Professor  Newall  in  1905  with  the  four-prism  spectrograph  attached  to  the  25-iuch  telescope. 
The  results  of  measurements  and  comparison  of  various  typical  spectra  are  being  prepared  for 
publication. 

The  Newall  Telescope.  Observational  work  with  the  2.5-inch  equatorial  has  been  in 
abeyance. 
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Huggins  Instruments.  The  new  spectrograph  has  been  adjusted  and  is  nearly  ready  for 
regular  work.  The  correcting  lens  for  adapting  the  colour  correction  of  the  Huggins  15-inch 
refractor  to  spectrographic  work  over  a  wide  range  of  wave-lengths  has  been  very  satisfactorily 
adjusted.  A  new  guiding  telescope  has  been  constructed  in  the  workshop  and  fitted  to  the 
instrument,  which  now  needs  only  the  temperature  control  and  the  definitive  comparison 
apparatus  based  on  experience  gained  in  the  use  of  the  arrangement  extemporised  for 
experimental  trial.  Photographs  of  the  spectra  of  a  Lyraj,  a  Cygni,  ^  Leonis,  a  Canum 
Venaticorum,  e  Ursee  Majoris  and  other  bright  stars  have  been  obtained  by  Mr  Rolston 
during  the    process   of  adjustment. 

The  3-foot  Reflector.  The  erection  of  the  heavy  parts  of  the  3-foot  reflector  in  the  new 
dome  built  for  it  was  successfully  accomplished  in  March.  The  alterations  made  for  improving 
the  counterpoising  of  the  instrument  are  found  to  be  quite  satisfactory.  A  plan  for  the 
staging  required  for  manipulating  the  instrument  in  all  positions  was  worked  out,  but  the 
pressure  of  preparations  for  the  eclipse  made  it  necessary  to  defer  the  completion  of 
the  work. 

B.     Solar  Work. 

Spectroheliograph.  The  instrument  giving  the  2^  inch  image  of  the  sun  has  been  in 
use  throughout  the  year  in  the  charge  of  Mr  Butler,  assisted  by  Mr  Moss;  and  records 
have  been  obtained  whenever  the  weather  permitted.  Photographs  of  the  sun's  disc  in  K^ 
light  showing  the  distribution  of  calcium  flocculi  have  been  obtained  on  143  days,  and 
photographs  of  the  sun's  limb  in  the  same  light  showing  the  distribution  of  prominences 
on  110  days.  Both  series  give  evidence  of  continued  increase  of  solar  activity;  at  times 
the  zones  of  flocculi,  in  relatively  high  latitudes  on  either  side  of  the  solar  equator,  have 
been  active  from  limb  to  limb. 

Some  minor  difficulties  having  been  experienced  owing  to  the  irregular  flexure  of  the 
wooden  mounting  of  the  spectroheliograph,  a  rigid  metal  framework  has  been  substituted  and 
improved  means  of  adjustment  of  the  optical  parts  have  been  provided. 

Electric  lamp  radiators  have  been  installed  in  the  siderostat  hut  and  in  the  spectro- 
heliograph building,  in  order  to  diminish  the  trouble  arising  from  the  deposition  of  dew  in 
the  late  autumn  and  early  spring  months. 

The  plane  mirrors  (18  inch  and  6  inch)  were  resilvered  on  1915  March  5,  and  the  photo- 
visual  lenses  of  the  spectroheliograph  were  separated  and  cleaned. 

The  Director  of  the  Kodaikanal  Observatory  has  forwarded  329  spectroheliograms,  showing 
the  solar  disc  in  calcium  light,  for  the  period  1914  January  1  to  1915  December  31.  Of  the 
gaps  in  the  Kodaikanal  record  there  are  Cambridge  records  for  15  days,  so  that  solar  records 
of  calcium  flocculi  are  available  for  344  days  in  1914. 

Photoheliograms.  Daily  photographs  taken  with  the  Dallmeyer  photoheliograph  at  Dehra 
Dun  have  been  received.  The  negatives  are  stored  at  the  Science  Museum,  South 
Kensington;  the  positive  prints,  also  received  from  Dehra  Dfin,  are  mounted  at  Cambridge 
for  contparison  with  the  spectroheliograms,  which  are  enlarged  photographically  to  the  same 
size.  Between  August  and  March,  608  enlargements  of  spectroheliograms  have  been  made,  and 
the  considerable  arrears  are  thus  being  quickly  worked  off. 

Stvdy  of  S^m-spot  Records.  Considerable  progress  has  been  made  by  Mr  Moss  in  the 
study  of  the  areas  and  life  history  of  sun-spots  from  the  Greenwich  records  1889-1901. 
The  tabulation  of  heliocentric  positions  of  sun-spot  groups  during  the  two  cycles  1889-1901 
and   1902-1912  has  been  completed  and  charts  have  been  made. 


M'Clean  Solar  Instriiments.  In  making  tests  of  the  new  12-iii(h  object-glass  made  by 
Messrs  T.  Cooke  &  Sons,  signs  of  zonal  errors  were  traced  to  the  two  16-inch  plane  mirrors 
of  the  ccfilostat.  The  mirrors  have  been  refigured  by  Messrs  Cooke  and  were  remounted  in 
position  in  October  1914.  Under  the  Hartniann  test  the  combination  is  now  found  to  be 
as  near  perfection  as  can  be  achieved.  The  instruments  have  been  used  by  the  Director  in 
observations  of  sun-spot  spectra,  and  successful  photographs  of  sun-spot  lines  in  the  spectral 
region  between  X5300  and  X5500  have  been  obtained.  In  preparation  for  the  measurement 
and  discussion  of  these  and  future  photographs  of  spot-spectra,  Mr  Baxandall  has  reviewed 
the  chemical  origins  of  the  lines  in  this  region  of  the  solar  spectrum,  and  has  found  probable 
origins  for  about  150  lines  for  which  Rowland  gave  no  identification. 

Mr  J.  B.  Hubrecht  has  completed  for  publication  a  memoir  on  his  investigations  of  the 
Solar  rotation  from  spectrographic  observations  made  at  Cambridge  with  the  M^Clean  Solar 
Instruments  in  1911.  It  is  now  being  printed,  and  will  be  published  as  Part  I  of  Volume  III 
of  the  Annals  of  the  Solar  Physics  Observatory. 

Solar  Eclipse  1914,  August  20-21.  Preparations  for  the  observations  planned  to  be  made 
near  Theodosia,  Crimea,  occupied  considerable  time  in  the  spring  and  early  summer  of  1914, 
especially  in  the  mounting  and  adjustment  of  the  6-inch  Rowland  concave  grating  for  observations 
of  the  spectra  of  the  Sun's  limb  and  of  the  corona.  The  observers,  including  the  Director, 
Mr  Stratton  and  Mr  C.  P.  Butler,  accompanied  by  Mrs  Newall,  and  by  Mr  R.  Rossi  who  had 
volunteered  assistance  in  the  preparations  and  observations,  travelled  out  to  the  Crimea  via 
Trieste,  the  Mediterranean,  and  the  Black  Sea  to  Theodosia.  They  arrived  at  their  destination 
on  July  25,  four  days  before  the  posting  of  orders  of  mobilisation  of  the  Russian  troops,  and 
in  the  distracting  conditions  they  received  much  kind  assistance  in  making  the  necessary 
preparations  for  the  observations,  in  particular  from  Monsieur  Beljawsky,  the  astronomer  from 
the  Simeis  Observatory,  and  Monsieur  Sarandinaki,  the  engineer  of  the  port  of  Theodosia. 
Unfortunately  observations  were  completely  foiled  by  cloud.  Mr  Stratton  was  recalled  to  join 
the  Officers  Training  Corps,  and  left  Theodosia  on  August  11,  ten  daj-s  before  the  eclipse. 
Mr  Rossi  returned  to  Italy  after  the  eclipse,  and  the  rest  of  the  party  reached  England  via 
Petrograd  and  Norway  on  September  17.  The  instruments  are  still  stored  at  Odessa.  A  brief 
report  on  the  expedition  has  been  communicated  to  the  Royal  Astronomical  Society  {Monthly 
Notices,  Ixxv.  134). 

C.     Meteorological  Physics. 

Investigations  in  Atmospheric  Electricity.  Mr  C.  T.  R.  Wilson  has  developed  apparatus 
for  studying  quantitatively  some  of  the  more  important  phenomena  of  atmospheric  electricity. 
In  the  method  woi'ked  out,  one  and  the  same  apparatus  is  sufficient  to  measure  (i)  the  charge 
on  the  surface  of  the  ground,  or  in  other  words  the  vertical  electric  field  or  potential  gradient 
at  the  surface ;  and  (ii)  its  variations,  including  the  almost  instantaneous  changes  of  field 
which  result  from  lightning  discharges;  and  (iii)  the  current  from  the  atmosphere  into  the 
ground,  whether  due  to  conduction  by  the  movement  of  ions  under  the  action  of  the  field 
or  to  convection  by  falling  raindrops.  Mr  Wilson  has  succeeded  in  measuring  the  instantaneous 
changes  of  field  resulting  from  distant  lightning  flashes,  and  in  gaining  information  bearing 
on  the  quantity  of  electricity  discharged  in  a  flash. 

The  study  of  the  tracks  of  ionising  particles  in  gases  by  the  condensation  method,  and 
of  the  processes  of  radioactive  phenomena  which  they  so  clearly  visualize,  has  also  been  con- 
tinued by  Mr  Wilson  with  improved  apparatus.  Stereoscopic  photographs  of  the  tracks  have 
now  been  obtained  and  the  interpretation  of  the  records  has  thereby  been  greatly  facilitated. 
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D.      Work  in  the  Ltihunitory. 

The  detention  at  Odessa  of  the  instruments  taken  to  the  Crimea  for  eclipse  observations 
has  impeded  progress  in  experimental  work  in  the  laboratory. 

The  work  done  in  preparation  of  the  6-in.  Rowland  concave  grating  for  use  as  an 
objective  spectrograph  during  the  eclipse  has  served  also  for  determining  the  best  arrangement 
for  use  in  the  laboratory,  when  the  grating  and  its  camera  are  returned  from  Odessa. 
Meanwhile  the  6-inch  plane  grating  ruled  by  Dr  Anderson  with  15,000  lines  to  the  inch  on 
a  ruled  area  oj  inches  by  3|  inches  has  been  mounted  with  the  requisite  adjustments,  in 
conjunction  with  an  auto-collimating  lens  of  Cooke's  photovisual  form,  of  aperture  6  inches 
and  of  focal  lengtli  20]  feet.  The  Littrow  spectrograph  thus  formed  has  been  temporarily 
mounted  on  the  north-south  rail  of  the  concave  grating  mounting.  The  spectrum  of  the  first 
order  has  a  dispersion  of  1  millimetre  to  2^70  at  X6700,  on  a  plate  of  dimensions  12  inches 
by  2  inches. 

With  this  instrument,  an  investigation  has  been  made  of  the  conditions  of  occurrence  of 
a  line  near  X  6708  in  the  spectra  of  iron  and  lithium.  Some  preliminary  experiments  have 
been  made  in  reference  to  hydrocarbon  flutings;  which  are  of  interest  in  connexion  with  the 
solar  and  stellar  spectra.  Fairly  conclusive  evidence  has  been  found  that  these  flutings  are 
well  represented  in  the  solar  spectrum  and  in  certain  types  of  stellar  spectra.  Before  the  definite 
results  of  the  enquiry  are  published,  successful  photograjjhs  of  the  structure  of  the  flutings  with 
large  dispersion  are  necessary  for  detailed  comparison  with  the  solar  lines. 

Mr  Rossi  has  published  the  results  of  his  work  on  the  widening  of  the  lines  in  the  spark 
spectrum  of  hydrogen  {Astmph.  Jour.,  xl.  232).  In  studying  the  displacements  of  lines  in 
spectra  of  the  Sun's  limb,  he  has  measured  and  discussed  a  considerable  number  of  photo- 
graphs of  the  region  of  the  spectrum  about  wave-length  6300  taken  by  Piofessor  Newall  in 
1908.  The  photographs  give  material  for  comparison  of  the  displacements  (at  the  east,  west, 
north,  and  south  limbs,  and  at  the  centre  of  the  disc)  of  solar  lines  relative  to  oxygen  lines 
of  telluric  origin. 

E.     Miscellaneous. 

Library  and  Lectures.  Considerable  progress  has  been  made  in  the  arrangement,  binding, 
and  cataloguing  of  the  books  in  the  Library,  in  the  charge  of  Mr  Rolston. 

A  number  of  valuable  publications  have  been  received  in  the  course  of  the  year,  and  the 
Director  desires  to  record  his  grateful  acknowledgments  to  the  donors.      A  list  is  appended. 

It  is  with  deep  regret  that  the  death  of  Lady  Huggins  is  announced.  The  Director 
desires  to  place  on  record  her  constant  interest  in  the  welfare  of  the  institution  and  in  the 
advance  of  the  Science  of  Astrophysics;  her  munificent  gifts  of  physical  instruments  and 
appliances  in  connexion  with  the  Huggins  telescopes  are  of  high  value  to  the  Observatory. 

Lectures  have  been  given  by  Professor  Newall  on  solar  research,  and  by  Mr  Stratton  on 
stellar  physics. 

The  Director  desires  to  record  his  appreciation  of  the  hearty  cooperation  of  the  staff 
throughout  the  year. 

H.    F.    NEWALL. 

Solar  Physics  Observatory, 
1915  May  29. 
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